Vlgr1 is required for proper stereocilia maturation of cochlear hair cells.
Very large G-protein coupled receptor (Vlgr1b) is the largest known G-protein coupled receptor. Its function is unknown, although mice with deletion of Vlgr1 (Vlgr1b together with other splicing variants, Vlgr1c, Vlgr1d and Vlgr1e) are known to exhibit audiogenic seizure susceptibility and VLGR1 is reported to be the gene responsible for Usher type 2C syndrome. We demonstrated here that Vlgr1-mutated mice suffered from a hearing defect because of inner ear dysfunction, as indicated by auditory brainstem response (ABR) and distortion product oto-acoustic emissions (DPOAE). The expression of Vlgr1 was identified in the developing hair cells perinatally, and the translated products were seen to be localized in the base of stereocilia on hair cells using confocal microscopy. This Vlgr1 localization was limited to the base of stereocilia within approximately 200-400 nm from the apical surface of hair cells, as shown by immunoelectron microscopy. The Vlgr1-mutated mice exhibited malformation of the stereocilia; the cochlear hair bundles were apparently normal at birth but then became disarranged at postnatal day 8. Furthermore, the stereocilia in the mutant mice became slanted and disarranged thereafter. These results indicate that loss of Vlgr1 resulted in abnormal development of stereocilia formation.